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(57) Abstract: A guide block for use in surgery to locate a surgical tool accurately relative to an anatomical feature comprises a 
fixation part which can be fastened directly to the patient's tissue, and a guide part having at least one structural feature to engage a 
surgical tool to ensure that the tool is located appropriately relative to the patient's tissue. The guide part is mounted on the fixation 
part. The guide block includes at least two drives for adjusting the position of the guide part relative to the fixation part, so that the 
position of the guide part relative to the fixation part can be adjusted in at least two degrees of freedom. The fixation part of the guide 
block includes a housing which is hollow, and the drives are located inside the housing. 
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A GUIDE BLOCK FOR USE IN SURGERY 



This invention relates to a guide block which can be used in surgery, especially orthopaedic 
surgery, to locate a surgical tool accurately. 

Surgical instruments are commonly used to locate a tool accurately during the course of a 
surgical procedure. In orthopaedic procedures which involve implanting a joint prosthesis, 
this can be important to ensure correct alignment of the prosthesis. For example, it is 
generally required to resect a patient's natural bone in a procedure to implant a prosthesis, 
and reliable performance of the prosthesis requires that the bone is resected accurately. 

Accurate location of a tool can be achieved by means of a guide block. This can include 
one or more structural features which can be engaged by the tool. The guide block is 
fastened to the patient's bone, so that the tool can be positioned against the structural 
features which can provide a point of reference for locating the tool. For example, when 
the tool is a saw, the structural feature can be a surface, or a pair of surfaces which define a 
slot, against which the saw blade is moved. When the tool is a drill, the structural feature 
can comprise an opening in which a drill bit can be inserted. 

In order for the guide block to be able to provide accurate location of a tool, it is vitally 
important for the structural feature(s) of the guide block to be located accurately relative to 
the patient's anatomical features. The desired location of the structural feature(s) can be 
determined during pre-operative planning with reference to images of the patient's 
anatomy. It can also be determined intra-operatively based on exposed bones. Fixing of a 
guide block to a patient's bone is commonly achieved using bone screws or pins or both, 
which can be inserted into pre-drilled holes. However, especially in the absence of a 
stabilising device such as an ankle clamp, it can be difficult to determine the appropriate 
positions for the bone screws and inaccurate positioning of the bone screws leads to 
inaccurate positioning of the guide block and therefore also of the relevant structural 
features. 
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The present invention provides a guide block which comprises a fixation part and a guide 
part, which can be moved relative to the fixation part by means of a drive unit 

Accordingly, in one aspect, the invention provides a guide block for use in surgery to locate 
a surgical tool accurately relative to an anatomical feature, which comprises a fixation part 
which can be fastened directly to the patient's tissue, and a guide part having at least one 
structural feature to engage a surgical tool to ensure that the tool is located appropriately 
relative to the patient's tissue, the guide part being mounted on the fixation part, the guide 
block including at least one indexed drive by which the position of the fixation part relative 
to the guide part can be adjusted. 



The guide block of the invention has the advantage that it provides for locating the 
structural feature engaged by the surgical tool separately from fixing the guide block to the 
patient's tissue. The fixation part of the guide block can be fixed to the patient's tissue in a 
first step, and any inaccuracy in its location can be corrected by subsequent movement of 
the guide part relative to the fixation part using the drive. This has the advantage of greatly 
simplifying the fixation of a guide block to a patient's bone or other tissue. It can also 
provide for significantly greater accuracy in the location of the structural feature of the 
guide block relative to landmarks on the patient's anatomy. 

In the guide block of the invention, the structural feature can comprise a guide surface 
which can be engaged by a cutting tool such as a blade to define the appropriate alignment 
for a cut. When the guide surface is planar, it will define a cutting plane. However, it can 
be curved or otherwise non-planar, so that the patient's tissue is cut along a curved line. It 
might also have two parts which define separate cut lines, which might but need not 
intersect. The structural feature can comprise a pair of closely spaced guide surfaces which 
define between them a slot in which a blade can be inserted. 



The structural feature can comprise an opening in which a drill bit can be inserted. The 
guide part of the block can provide more than one opening for a drill bit, for example two 
or three openings. The guide block of the invention can be used in this way to locate 
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accurately a position for an implant, or for another surgical tool which is to be fastened to a 
patient f s bone or other tissue, for example by means of screws. 

The fixation part of the guide block can be fastened to the patients bone or other tissue by 
means of at least one fastener, generally two or three fasteners. Suitable fasteners might 
include, for example, pins or screws. It can therefore be preferred for the fixation part to 
have at least one opening, preferably a plurality of openings, extending through it in which 
one or more fasteners can be located for fixing the part to the patient's tissue. 

Preferably, the fixation part of the guide block includes a housing which is hollow, and the 
drives are located inside the housing. Preferably, the guide block includes connector shafts 
which extend from the fixation part to the guide part, which are moved relative to the 
fixation part by respective ones of the drives to cause the location of the guide part to be 
adjusted. Preferably, the fixation part includes means for adjusting the drives which are - 
accessible from outside the housing. For example, the drives might be adjusted by means 
of externally mounted knobs, or the housing might include connectors for pneumatic 
control or to engage an external mechanical drive. The housing can include openings • 
which extend through it which can receive fasteners (for example screws or pins) by which 
the housing can be fastened to a bone. Alternatively, the housing can include a clamp by 
which it can be fastened to a bone. 



Preferably, the drive includes at least one threaded shaft on one of the fixation part and the 
guide part, and a threaded bore in the other of the fixation part and the guide part. The 
threaded shaft can be received in the threaded bore so that the position of the guide part 
relative to the fixation part can be adjusted by rotating the shaft relative to the bore. 
Generally, it will be preferred for the shaft to be fastened to one of the fixation part and the 
guide part in a way which allows it to be rotated relative to that part, and for the threaded 
bore to be fixed. The shaft can be fixed by means of cooperating rib and groove. For 
example, the shaft can have a groove extending around its circumference, in which a rib on 
the fixation part or the guide part protrudes. The groove can be provided by two parts of 
the shaft which, when assembled together, provide opposite surfaces which can engage the 
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rib between them. One part of the shaft can be a screw which is received in a bore in the 
other part of the shaft. 

The drive can operate pneumatically, for example using a fluid delivery line and a 
reservoir, in which the amount of fluid or the pressure of the fluid can be adjusted to 
change the relative positions of the fixation and guide parts. 

The drive can include a knob which can be engaged manually to cause relative rotation 
between the shaft and the bore. 



The guide block can include a flexible drive shaft which can be connected to the guide part, 
through whi</h rotational motion can be imparted to the guide part from a remote location 
to cause relative rotation between the shaft and the bore. For example, rotational motion 
can be provided by an external motor. Rotational motion might also be provided manually 
and transmitted to the guide block by means of the drive shaft. 



It will generally be preferred for the guide block to include at least two drives for adjusting 
the position of the guide part relative to the fixation part, so that the position of the guide 
part relative to the fixation part can be adjusted in at least two degrees of freedom. It will 
often be particularly preferred for the guide block to include at least three drives so that the 
position of the guide part relative to the fixation part can be adjusted in three or more 
degrees of freedom, for example four or five degrees of freedom. 



The guide block can include an electric motor for causing relative rotation between the 
shaft and the bore. The motor can be provided within the guide block, for example in the 
fixation part. Alternatively, the motor can be outside the guide block. Drive from the 
motor to the guide block can be provided by means of a suitable drive shaft connector. 

Preferably, the guide block includes at least one position indicator which is fixed relative to 
the guide part, and at least one position monitor for tracking the location of the position 
indicator, so that the position of the guide part relative to a reference point can be 
determined. The guide block will preferably include three (or more) position indicators so 
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that the location and orientation of the guide part can be determined accurately. Position 
indicators which can be used in surgical procedures are known. Suitable position 
indicators include passive indicators which are reflective and emitting indicators such as 
those which comprise one or more light emitting diodes. A guide block with one or more 
position indicators can be used in a system which includes a position detector which can 
detect signals from the position indicator, and determine the location and/or orientation of 
the guide part relative to a reference coordinate system. Preferably, the system will include 
position detectors which provide signals to allow the location and/or orientation of the 
patient to be determined as well. 

The guide block can be provided as part of a drive system for use in surgery, which also 
includes a signal generator which is connected to the drive, for generating position signals 
which are transmitted to the drive to cause the guide part to move relative to the fixation 
part. 



The guide block of the invention finds particular in orthopaedic surgery where accurate 
positioning of instruments used in surgery, and of prosthesis components, is vitally, 
important. For example, the guide block of the invention can be used to locate a saw 
relative to anatomical features, especially on a bone, for a resection step. For example, it 
can be used to locate the plane for the resection of the tibia in the implantation of a knee 
joint prosthesis. In this procedure, a guide block will have a surface against which a saw 
blade can be positioned, especially a pair of surfaces which define a slot. The guide block 
is fastened to the tibia in approximately the correct location relative to previously identified 
anatomical landmarks, for example by three bone screws which pass through fixation holes 
in the fixation part of the block. The guide block will include three drives by which the 
location of the guide part can be adjusted relative to the fixation part. A first drive can 
adjust the anterior-posterior tilt of the guide part. The second drive can adjust the medial- 
lateral tilt of the guide part. The third drive can adjust the spacing between the guide and 
fixation parts along a desired axis, for example essentially along the patient's anatomical 
axis. 
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The guide block of the invention will preferably be made from a metallic material, such as 
used conventionally for surgical instruments. Examples of suitable materials include 
certain stainless steels. 

Embodiments of the present invention will now be described by way of example with 
reference to the accompanying drawings in which: 

Figure 1 is an isometric view showing a guide block according to the present invention, 
which can be used to locate the tibial resection plane in a surgical procedure to implant a 
knee joint prosthesis. 

Figure 2 is an isometric view of another embodiment of guide block according to the 
present invention. 

Referring to the drawings, Figure 1 shows a guide block 2 which comprises a fixation 
part 4 and a guide part 6. The fixation part 4 has three holes 8 extending through it by 
which it can be fixed to a patient's tibia by means of bone screws. The location for fixing 
the fixation part of the guide block to the tibia can be determined with reference to 
anatomical landmarks which are identified in pre-operative planning stages of the surgical 
procedure. 

The guide part 6 of the fixation block has a slot 10 in it. The slot extends through the guide 
part so that a blade inserted into the slot can extend through it and be used to cut a bone to 
which the guide block is fixed. The slot will be dimensioned so that the blade is a sliding 
fit, as in existing cutting blocks. 

The location and orientation of the resection plane is determined by the position of the slot 
10 relative to the patient's bone. This can be adjusted by movement of the guide part 6 of 
the cutting block relative to the fixation part 4. 



The fixation part has three control knobs on it. Each of them forms part of a drive which 
can be used to adjust the location and orientation of the guide part relative to the fixation 
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part. A first knob 12 is used to adjust the anterior-posterior tilt of the guide part. A second 
knob 14 is used to adjust the medial-lateral tilt of the guide part. A third knob 16 is used to 
adjust the spacing between the guide and fixation parts, essentially along the patient's 
anatomical axis. 

Remote operation of the drives can be achieved using flexible drive shafts which are 
connected to the guide part of the guide block. For example, a drive shaft having a 
hexagonal male part can be received in a hexagonal socket on the fixation part of the guide 
block. The drive shaft can be operated manually, remotely of the guide block. Alternat- 
ively, the drive shaft can be driven remotely by a motor. 

Figure 2 shows a guide block which is similar to that shown in Figure 1 . However, instead 
of having knobs 12, 14, 16 to control the movement of the fixation part 4 relative to the 
guide part 6, the block includes three motors 22, 24, 26. Signals are supplied to the motors 
from a signal generator to cause them to move the guide part of the guide block. : 

The guide part additionally includes three position indicators 30. Each of the position 
indicators can comprise an array of light emitting diodes as known for use in navigation 
systems used in surgical procedures. Other position indicators are known. 

The guide block shown in Figure 2 is used as part of a computer assisted surgical 
navigation system including position indicators (not shown) which can be fixed to the 
patient's bone to allow information to be generated about the location and orientation of the 
bone. The system further includes a position detector 32 which can detect signals from the 
position indicators. Data that is derived from the position indicators using the position 
detector can be used to generate information as to the positions of the bone and the guide 
part, using a computer 34. The computer also includes a signal generator 36 by which 
drive signals for the motors 22, 24, 26 can be generated. If it is determined that the guide 
part is not located or oriented appropriately relative to the bone, its location and/or 
orientation can be adjusted by providing signals to the motors 22, 24, 26 by means of the 
signal generator. 
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CLAIMS : 

1 . A guide block for use in surgery to locate a surgical tool accurately relative to an 
anatomical feature, which comprises a fixation part which can be fastened directly to the 
patient's tissue, and a guide part having at least one structural feature to engage a surgical 
tool to ensure that the tool is located appropriately relative to the patient's tissue, the guide 
part being mounted on the fixation part, the guide block including at least two drives for 
adjusting the position of the guide part relative to the fixation part, so that the position of 
the guide part relative to the fixation part can be adjusted in at least two degrees of 
freedom- 

2. A guide block as claimed in claim 1, which includes at least three drives for 
adjusting the position of the guide part relative to the fixation part, so that the position of 
the guide part relative to the fixation part can be adjusted in at least three degrees of 
freedom. 

3. A guide block as claimed in claim 1, in which the fixation part of the guide block 
includes a housing which is hollow, and in which the drives are located inside the housing. 

4. A guide block as claimed in claim 1, in which the guide block includes connector 
shafts which extend from the fixation part to the guide part, which are moved relative to 
the fixation part by respective ones of the drives to cause the location of the guide part to 
be adjusted. 

5. A guide block as claimed in claim 1, in which the fixation part includes means for 
adjusting the drives which are accessible from outside the housing. 



6. A guide block as claimed in claim 1, in which the structural feature comprises a 

guide surface which can be engaged by a blade to define the appropriate alignment for a 
cut. 
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7. A guide block as claimed in claim 1, in which the structural feature comprises an 
opening in which a drill bit can be inserted. 

8. A guide block as claimed in claim 1, in which the fixation part has at least one 
opening extending through it in which a fastener can be located for fixing the part to the 
patients tissue. 

9. A guide block as claimed in claim 8, in which the fixation part has a plurality of 
openings extending through it in which fasteners can be located for fixing the part to the 
patient's tissue. 

10. A guide block as claimed in claim 1 , in which the drive includes at least one 
threaded shaft on one of the fixation part and the guide part, and a threaded bore in the 
other of the fixation part and the guide part in which the threaded shaft can be received, in 
which the position of the guide part relative to the fixation part can be adjusted by rotating 
the shaft relative to the bore. 

11. A guide block as claimed in claim 10, in which the drive includes a knob which 
can be engaged manually to cause relative rotation between the shaft and the bore. 

12. A guide block as claimed in claim 10, which includes an electric motor for 
causing relative rotation between the shaft and the bore. 

13. A guide block as claimed in claim 1 0, which includes a flexible drive shaft which 
can be connected to the guide part, through which rotational motion can be imparted to the 
guide part from a remote location to cause relative rotation between the shaft and the bore. 

14. A guide block as claimed in claim 1, which includes at least one position indicator 
which is fixed relative to the guide part, and at least one position monitor for tracking the 
location of the position indicator, so that the position of the guide part relative to a 
reference point can be determined. 
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15. A drive system for use in surgery, which includes guide block as claimed in claim 
14, and a signal generator which is connected to the drive, for generating position signals 
which are transmitted to the drive to cause the guide part to move relative to the fixation 
part. 



t 



inis Fag** BianK luot^* 



DT05 Rec*HJ|CT/PTO 1 7 FEB 200& 



INTERNTTflONAL search report 



Internatio .plication No 

PCT/GB 03/03496 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 A61B17/17 A61B17/15 



According to International Paten! Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 A61B 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 

EPO-Internal 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ° Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to dalm No. 



US 4 952 213 A (BOWMAN JERALD A ET AL) 
28 August 1990 (1990-08-28) 
column 7, line 41 -column 8, line 33; 
figure 1 



US 5 681 316 A (DE0RI0 JAMES K ET AL) 
28 October 1997 (1997-10-28) 
claim 1; figures 1-4 



US 5 342 368 A (PETERSEN THOMAS D) 
30 August 1994 (1994-08-30) 
claim 1; figures 1,2 



1-7 

15 
1-7 

15 

1-6 

15 



-/— 



Further documents are listed in the continuation of box C. 



0 



Patent family members are listed in annex 



0 Special categories of cited documents : 

'A' document defining the general state of the art which is not 

considered to be of particular relevance 
•E' earlier document but published on or after the international 

filing date 

'L' document which may throw doubts on priority claim (s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

'O' document referring to an oral disclosure, use, exhibftion or 
other means ■ 

■P' document published prior to the international filing date but 
later than the priority date claimed 



■T" later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

*X' document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document Is taken alone 

■V document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document Is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

document member of the same patent family 



Date of the actual completion of the international search 



13 November 2003 



Date of mailing of the international search report 



26/11/2003 



Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Patentlaan 2 
NL - 2280 HV Ri/swijk 
Tel. (+31-70) 340-2040. Tx. 31 651 epo nl. 
Fax: (+31-70) 340-3016 



Authorized officer 



Ducreau, F 



Form PCT/1SA/210 (second sheet) (July 1892) 



INTERNATIONAL SEARCH REPORT 



Internal pplication No 

PCT/GB 03/03496 



(^Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category • Citation ot document with ndteation.where appropriate, of the relevant passages 



Relevant to claim No. 



US 5 833 693 A (ABRAHAM ISRAEL) 
10 November 1998 (1998-11-10) 
the whole document 



US 5 749 876 A (GINESTON JEAN-MARIE 
AL) 12 May 1998 (1998-05-12) 
abstract; figure 2 



ET 



1-5,7,8, 
10 

15 

1,15 



Foon PCT/ISA/210 (continuation of second sheet) Paly 1092) 




INTERNATIONAL SEARCH REPORT 


Intematio .plication No 

PCT/GB 03/03496 


Patent document 
cited in search report 


Publication 
date 


Patent family 
member(s) 


Publication 
data 



US 4952213 A 28-08-1990 NONE 



US 5681316 A 28-10-1997 NONE 

US 5342368 A 30-08-1994 NONE 

US 5833693 A 10-11-1998 NONE 



US 5749876 


A 


12-05-1998 FR 


2722392 


Al 


19-01-1996 






DE 


69517296 


Dl 


06-07-2000 






0E 


69517296 


T2 


04-01-2001 






EP 


0721314 


Al 


17-07-1996 






ES 


2149999 


T3 


16-11-2000 






WO 


9601588 


Al 


25-01-1996 



Fotm PCT/1SA/210 (patent family annex] (July 1992) 



This Page Blank (usp 



